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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is prepared in the fluid circulation way where a fluid 
circulates, and relates to the built-in-test equipment of the closing motion valve which diagnoses 
whether the closing motion valve which controls the flow of flowing fluid is operating said fluid 
circulation way normally according to change of the temperature of a fluid. 
[0002] 

[Description of the Prior Art] For example, if the temperature of the cooling water which is a 
fluid exceeds predetermined temperature (for example, 80 degrees), a valve element opens the 
thermostat of the self-temperature sensing form as a closing motion valve used for the cooling 
system of the engine for the automobiles of a liquid cooling form (internal combustion engine), it 
enables circulation to the radiator of cooling water, and he is trying to return to an engine the 
cooling water which radiated heat with said radiator and became low temperature. However, 
there are especially some conventional closing motion valves to which itself operates 
independently according to change of the temperature of a fluid like the above-mentioned 
thermostat which is the closing motion valve of a self-temperature sensing form, and it may be 
undetectable even if it arises that a valve element does not open normally or does not close by 
failure of a closing motion valve. Therefore, unless the abnormalities in operation of an unusual 
rise of the secondary trouble by a closing motion valve breaking down, for example, the water 
thermometer of a driver's seat, and the engine by printing surface, an operator cannot know 
abnormalities and cannot judge [ whether it is also what it depends on failure of a closing motion 



valve, or ], either Moreover, before the above mentioned trouble surfaces, operation will be 
continued in the un-proper condition, and harmful matter, such as a carbon monoxide which 
especially has a bad influence on an environment with the engine of an automobile, and nitrogen 
oxides, a hydrocarbon, will be emitted into atmospheric air in large quantities. 
[0003] 

[Problem(s) to be Solved by the Invention] While this invention can avoid the secondary trouble 
by failure of a closing motion valve in advance by having been made in view of the above- 
mentioned trouble, detecting failure of a closing motion valve at an early stage, and telling an 
operator Especially in operation of the internal combustion engine of liquid cooling, coolant, 
such as cooling water, tends to be kept proper, and it is going to offer the built-in-test equipment 
of the closing motion valve which does not emit harmful matter, such as a carbon monoxide 
which has a bad influence on an environment, and nitrogen oxides, a hydrocarbon, into 
atmospheric air in large quantities. 
[0004] 

[Means for Solving the Problem] This invention is what was made in view of the above- 
mentioned trouble. Invention according to claim 1 It is built-in-test equipment of the closing 
motion valve which diagnoses whether it is prepared in a fluid circulation way and the closing 
motion valve which controls the flow of flowing fluid is operating said fluid circulation way 
normally according to the temperature change of said fluid. A fluid temperature detection means 
for it to be prepared near said closing motion valve, and to detect fluid temperature, A diagnostic 
means to diagnose whether the fluid temperature detected by this fluid temperature detection 
means is compared with the contents of a setting set up beforehand, and said closing motion 
valve is performing the switching action normally, It is built-in-test equipment of the closing 
motion valve characterized by consisting of an information means to report the diagnostic result 
of this diagnostic means. Invention according to claim 2 said fluid circulation way The fluid 
circulation way of the outlet side which is prepared in an internal combustion engine's cooling 
system, and connects said internal combustion engine's fluid outlet and radiator in the shape of a 
free passage, The fluid circulation way of the entrance side which connects said radiator and said 
internal combustion engine's fluid inlet port in the shape of a free passage, It consists of a bypass 
path which connects the fluid circulation way of said outlet side, and the fluid circulation way of 
said entrance side in the shape of a free passage. Said closing motion valve If it is in said cooling 
system of an outlet control mold, to the tee of said fluid circulation way of a fluid outlet side, and 
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said bypass path If it is in said cooling system of an inlet-port control mold, it is built-in-test 
equipment of the closing motion valve according to claim 1 characterized by being prepared in 

i 

the tee of said fluid circulation way of a fluid entrance side, and said bypass path. Invention 
according to claim 3 is built-in-test equipment of the closing motion valve according to claim 1 
or 2 characterized by said closing motion valve being the thermostat equipped with the 
temperature sensor which operates by the temperature change of a fluid. Invention according to 
claim 4 establishes the outside-air-temperature detection means other than said fluid temperature 
detection means. Said diagnostic means Said contents of a setting corresponding to the outside 
air temperature detected from said outside-air-temperature detection means while memorizing 
the contents of a setting set up by relating with outside air temperature, It is built-in-test 
equipment of the closing motion valve according to claim 1 to 3 characterized by diagnosing 
whether the temperature of the fluid which said fluid temperature detection means detected is 
measured, and said closing motion valve is operating normally. Invention according to claim 5 is 
built-in-test equipment of the closing motion valve according to claim 2 to 4 characterized by 
forming it in said fluid outlet side rather than said closing motion valve at said closing motion 
valve side of said bypass path if it is in said inlet-port control type of cooling system if said fluid 
temperature detection means is in said outlet control type of cooling system. Said fluid 
temperature detection means is formed for invention according to claim 6 in the both sides of 
said fluid circulation way on both sides of said closing motion valve. Said diagnostic means It is 
built-in-test equipment of the closing motion valve according to claim 1 to 3 characterized by 
diagnosing whether the fluid temperature detected from said two fluid temperature detection 
means is compared with said contents of a setting, and said closing motion valve is operating 
normally. If said inlet-port control type of cooling system has invention according to claim 7, 
one side of said fluid temperature detection means is built-in-test equipment of the closing 
motion valve according to claim 6 characterized by being prepared in said closing motion valve 
side of said bypass path. Invention according to claim 8 forms a fluid pressure detection means 
to detect the fluid pressure other than said fluid temperature detection means in the upstream of 
said fluid near said closing motion valve. Said diagnostic means Said contents of a setting 
corresponding to the pressure of the fluid detected from said fluid pressure detection means 
while memorizing the contents of a setting set up by relating with the pressure of a fluid, It is 
built-in-test equipment of the closing motion valve according to claim 1 to 3 characterized by 
diagnosing whether the temperature of the fluid which said fluid temperature detection means 
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detected is measured, and said closing motion valve is operating normally. Invention according 
to claim 9 establishes the fluid rate-of-flow detection means or the fluid flow rate detection 
means of detecting the rate of flow or flow rate of a fluid other than said fluid temperature 
detection means, near said closing motion valve. While memorizing the contents of a setting set 
up by relating said diagnostic means with the rate of flow of a fluid, or a flow rate Said contents 
of a setting corresponding to the rate of flow or flow rate of a fluid detected from said fluid rate- 
of-flow detection means or the fluid flow rate detection means, It is built-in-test equipment of the 
closing motion valve according to claim 1 to 3 characterized by diagnosing whether the 
temperature of the fluid which said fluid temperature detection means detected is measured, and 
said closing motion valve is operating normally. If said outlet control type of cooling system has 
invention according to claim 10, and it is in said inlet-port control type of cooling system rather 
than said closing motion valve of said fluid circulation way at the downstream, it is built-in-test 
equipment of the closing motion valve according to claim 9 characterized by forming said fluid 
rate-of-flow detection means or a fluid flow rate detection means in the upstream rather than said 
closing motion valve of said fluid circulation way. Invention according to claim 1 1 to said 
closing motion valve A closing motion detection means to detect closing motion of a valve 
element is established. Said diagnostic means When the temperature of the fluid detected by said 
fluid temperature detection means turns into predetermined temperature It is built-in-test 
equipment of the closing motion valve according to claim 1 to 3 characterized by diagnosing 
whether said closing motion valve is operating normally by whether it is alike and the 
predetermined signal is outputted from said closing motion detection means. By constituting as 
mentioned above, this invention can detect now the switching action of a closing motion valve 
easily from change of fluid temperature, and can diagnose failure of a closing motion valve now 
from other terms and conditions (temperature, outside air temperature, etc. of a fluid), and the 
switching action of the detected closing motion valve. 
[0005] 

[Embodiment of the Invention] Hereafter, the suitable operation gestalt of this invention is 
explained according to a drawing. In addition, although an example is given and the following 
operation gestalten explain an engine (internal combustion engine) cooling system as a fluid 
circulation way, the diagnostic equipment of this invention is prepared not only in a closing 
motion valve but in other fluid circulation ways established in an engine cooling system, and can 
apply a fluid circulation way also to the closing motion valve which opens and closes a valve 
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element by the temperature change of flowing fluid. 

[0006] [Explanation of 1st operation gestalt] drawing 1 and drawing 2 start the explanatory view 
of the 1st operation gestalt of this invention, drawing 1 is the schematic diagram of the cooling 
system of the engine of an outlet control mold, and drawing 2 is the schematic diagram of the 
cooling system of the engine of an inlet-port control mold. It sets to each drawing and is (a). A 
thing in case a thermostat is in a clausilium condition, and (b) The thing in case a thermostat is in 
a valve-opening condition is shown. Moreover, drawing 3 is the graph which shows the relation 
of the temperature of cooling water and elapsed time in the 1st operation gestalt, an axis of 
ordinate is the temperature T of cooling water (degree), and an axis of abscissa is elapsed time S 
(second). 

[0007] First, the case of the cooling system of the engine of the outlet control mold of drawing 1 
is explained. Here, an "outlet control mold" means the thing of a format which formed the 
thermostat for keeping the temperature of cooling water constant to an engine cooling water 
outlet side. In drawing 1 , Signs E are an engine and a fan by whom the radiator as a radiator and 
Sign F send air into Radiator R compulsorily in Sign R. The cooling water way 1 the outflow of 
cooling water Ea which is a fluid outlet of Engine E, and whose upper part of Radiator R are 
fluid circulation ways connects, and the cooling water way 2 the inflow of cooling water Eb 
which is a fluid inlet port of Engine E, and whose lower part of Radiator R are fluid circulation 
ways connects. A cooling water way 1 branches to the bypass path 3 by the part the middle, and 
is opening this bypass path 3 for free passage to the edge and the inflow of cooling water Eb of a 
cooling water way 2. The closing motion valve which controls the flow of cooling water in this 
operation gestalt is the thermostat 15 of a self-temperature sensing form, and is prepared in the 
tee of the cooling water way 1 by the side of the outflow of cooling water Ea, and the bypass 
path 3 by the cooling system of the outlet control mold shown in drawing 1 . 
[0008] In the cooling system of the engine of an outlet control mold as shown in drawing 1 , 
cooling water flows as follows. When the temperature of cooling water is low, namely, the 
cooling water which is that of** which the valve element 18 of a thermostat 15 has closed, and 
flowed out of the outflow of cooling water Ea of Engine E When it flows into Engine E from the 
inflow of cooling water Eb through a cooling water way 1 and the bypass path 3 and the 
temperature of cooling water exceeds predetermined temperature (for example, 80-degree 
Centigrade) The valve element 18 of a thermostat 15 opens and it flows into Engine E from the 
inflow of cooling water Eb through a cooling water way 1, Radiator R, and a cooling water way 



5 



2 from Engine E. The cooling water pump which is made to circulate through cooling water and 
which is not illustrated may drive an engine drive form, i.e.,* an engine, as a driving source, and 
may drive it with controllable drivers (motor), such as a motorised form, i.e., a servo motor etc. 
A thermostat 15 has as an actuator the thermoelement by which an outline configuration is 
carried out from the temperature sensor 19 which builds in thermal-expansion objects, such as a 
wax, and the piston rod 21 (refer to drawing 1 (b)) which carries out attitude migration by 
expansion or contraction of said thermal-expansion object, and when the temperature of the 
cooling water which flows [ well-known ] out of the outflow of cooling water Ea of Engine E 
exceeds predetermined temperature (for example, 80 degree Centigrade), said actuator drives it 
and it makes a valve element 18 open. Therefore, a thermostat 15 returns the cooling water 
which regulated so that a valve element 18 might be closed and cooling water might not flow at 
Radiator R, and flowed out of the outflow of cooling water Ea to Engine E from the inflow of 
cooling water Eb through the bypass path 3, when the temperature of cooling water is said below 
predetermined temperature, but if the temperature of cooling water exceeds said predetermined 
temperature, will open a valve element 18 and will pour cooling water at Radiator R. In addition, 
as a thermostat 15, you may be the thing of not only the thing of the above-mentioned wax mold 
but a bellows type or a bimetal mold. 

[0009] The coolant temperature sensor 5 which is a fluid temperature detection means is formed 
in the outflow-of-cooling-water Ea side rather than the thermostat 15 of a cooling water way 1. 
This coolant temperature sensor 5 outputs the electrical signal according to the temperature of 
cooling water, and is connected to the control section 1 1 as a diagnostic means formed in the 
exterior of a cooling system by signal-line 1 la. In the built-in-test equipment of this invention, 
since troubleshooting of a thermostat 15 is performed based on the detecting signal of a coolant 
temperature sensor 5, the thing of a thermostat 15 for which a coolant temperature sensor 5 is 
formed as much as possible in near is desirable, in addition, it carries out and ECU of said 
control section 1 1 carried out is good also as what is good also as what is prepared in ECU 
(electronic control) and that is prepared in another object. Moreover, in this operation gestalt, the 
outside-air-temperature sensor 7 as an outside-air-temperature detection means to detect outside 
air temperature is formed in the exterior of a cooling system. This outside-air-temperature sensor 
7 also outputs the electrical signal according to outside air temperature, and is connected to the 
control section 1 1 prepared in the exterior of a cooling system through signal-line 1 lb. [ as well 
as a coolant temperature sensor 5 ] And the detecting signal of the coolant temperature sensor 5 
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transmitted to the control section 1 1 and the outside-air-temperature sensor 7 is processed in the 
processing section of a control section 1 1, respectively, and is compared with the contents of 
storage beforehand memorized by the storage sections, such as memory of a control section 11. 
As contents of storage memorized by said storage section, there are the below-mentioned 
allowable-temperature range deltaT, predetermined time deltaS, various parameters, etc. The 
diagnostic section of a control section 1 1 outputs a signal to the information means 12, such as a 
pilot light, and a buzzer, an audio output device, through signal-line 1 lc, when it diagnoses that 
it diagnoses and is out of order in whether the thermostat 15 is out of order from the 
aforementioned comparison result. This information means 12 is good to prepare near the place 
which can tell an operator about failure certainly, for example, the various instruments of a 
dashboard, etc. 

[0010] By the above-mentioned mode, it acts as follows with this operation gestalt. As shown in 
drawing 3 , the temperature of the cooling water which flows the inside of Engine E by starting 
of Engine E rises (refer to curvilinear [ of the graph of drawing 3 ] I). The temperature of cooling 
water is the predetermined temperature (for example, 80-degree Centigrade) Tl. For the cooling 
water which flowed out of the outflow of cooling water Ea of Engine E when it was the 
following, although returned to Engine E from the inflow of cooling water Eb of Engine E 
through the bypass path 3, the temperature of cooling water is said predetermined temperature 
Tl. If it reaches, the valve element 18 of a thermostat 15 will begin to open, and cooling water 
will flow to Radiator R side. The cooling water which radiated heat with Radiator R and became 
low temperature flows a cooling water way 2, and flows into Engine E from the inflow of 
cooling water Eb of Engine E. In this case, as the graph of drawing 3 shows, the temperature of 
cooling water does not descend at the same time the valve element 18 of a thermostat 15 is 
opened. That is, in Engine E, the cooling water used as an elevated temperature remains, and 
while this cooling water passes, temperature rises for a while. As the curve II of the graph of 
drawing 3 shows, the temperature of cooling water will repeat attenuation, until hot cooling 
water is completely driven out of the inside of Engine E, since the cooling water of low 
temperature and an elevated temperature will flow out of the outflow of cooling water Ea by 
turns, if the cooling water of the low temperature which radiated heat with Radiator R flows in 
Engine E. 

[001 1] a thermostat 15 - breaking down - a valve element 18 - predetermined temperature Tl 
even if it reaches - open [ 7 ] - it is - a case - curve III of drawing 3 it is shown - as - the 
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temperature of cooling water predetermined temperature Tl It exceeds and a rise is continued. 

For a control section 1 1, a coolant temperature sensor 5 is the predetermined temperature Tl. 

After detecting, change of the temperature of the cooling water in predetermined time deltaS (for 

example, 5 seconds and deltaS=S2-Sl) is supervised. The existence of failure of a thermostat 15 

is diagnosed from whether it is in allowable-temperature range deltaT (the range of the minimum 

temperature T2 and upper limit temperature T3, and deltaT=T3-T2) by which the temperature of 

the cooling water in predetermined time deltaS was beforehand set as said storage section. That 

is, when the temperature of cooling water rises exceeding allowable-temperature range deltaT in 

predetermined time deltaS, or when the temperature of cooling water descends exceeding 

♦ 

allowable-temperature range deltaT, a control section 1 1 diagnoses that the thermostat 15 broke 
down, outputs a signal to the information means 12, and tells an operator about failure of a 
thermostat 15. 

[0012] In addition, it is because it is so small that the rate of a temperature rise of the temperature 
of cooling water of having formed the outside-air-temperature sensor 7 in this operation gestalt is 
so large that outside air temperature is high and it is low. Namely, although the temperature of 
cooling water will rise promptly in the high summer of outside air temperature if a thermostat 15 
breaks down and a valve element 18 does not open The rate of a temperature rise of the 
temperature of the cooling water in the low case of being the same as that of winter, for example 
of outside air temperature is small. It is because there is a possibility that un-arranging [ of 
misdiagnosing being unable to diagnose failure of a thermostat 15 correctly, or it being out of 
order even if not out of order ] may arise, in having set it as the same predetermined time deltaS 
as a summer. Then, set up predetermined time deltaS or allowable-temperature range deltaT with 
a parameter etc., said storage section is made to memorize, and he chooses predetermined time 
deltaS or allowable-temperature range deltaT set up beforehand from the outside air temperature 
which the outside-air-temperature sensor 7 detected, and is trying to compare with the detecting 
signal from a coolant temperature sensor 5 with this operation gestalt according to outside air 
temperature (like every 5 times). Therefore, when outside air temperature is stable, it is not 
necessary to form such an outside-air-temperature sensor 7 especially. 

[0013] Next, the case where the 1st above-mentioned operation gestalt is applied to the cooling 
system of an inlet-port control mold according to drawing 2 is explained. In addition, in drawing, 
the same sign is given to the same part as drawing 1 , and the same member, and detailed 
explanation is omitted. Here, a "inlet-port control mold" means the thing of a format which 
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formed the thermostat for keeping the temperature of cooling water constant to an engine cooling 
water entrance side. As shown in drawing 2 , in the cooling system of an inlet-port control mold, 
the thermostat 1 6 is formed in the tee with the cooling water way 2 of the bypass path 4 which 
connects the cooling water way 1 by the side of the outflow of cooling water Ea, and the cooling 
water way 2 by the side of the inflow of cooling water Eb in the shape of a free passage. 
Although the thermostat 16 has the same thermoelement as the thermostat 15 of the operation 
gestalt of the above 1st as an actuator in this operation gestalt, it is different from the thermostat 
15 in the 1st operation gestalt in that it has the 2nd valve element 24 which opens and closes 
opening of the bypass path 4. In the cooling system of the inlet-port control mold shown in 
drawing 2 , cooling water flows as follows. That is, when the temperature of cooling water is 
low, it is drawing 2 (a). The valve element 18 of a thermostat 16 is closed and the 2nd valve 
element 24 is opening opening of the bypass path 4 so that it may be shown. And the cooling 
water which flowed out of the outflow of cooling water Ea of Engine E flows into Engine E from 
the inflow of cooling water Eb through the bypass path 4 from a cooling water way 1 , and a 
cooling water way 2 from Engine E. If the temperature of cooling water exceeds the 
predetermined temperature Tl (for example, 80-degree Centigrade), while opening a valve 
element 18, opening of the bypass path 4 will be closed by the 2nd valve element 24. The 
cooling water which flowed out of the outflow of cooling water Ea of Engine E flows into 
Engine E from the inflow of cooling water Eb through Radiator R and a cooling water way 2 
from a cooling water way 1 . 

[0014] Although the coolant temperature sensor 5 is formed near said opening of the bypass path 
4 with this operation gestalt, about a configuration and an operation of the outside-air- 
temperature sensor 7, a control section 11, and the information means 12, it is the same as the 
operation gestalt of the above 1st. Also in this operation gestalt, the same operation as the 1st 
operation gestalt is carried out. That is, the temperature of cooling water is the predetermined 
temperature Tl . When a thermostat 16 operates normally in the attained place and a valve 
element 18 is opened, the temperature of the cooling water in the bypass path 4 is the 
predetermined temperature Tl . It changes to descending from the place which went up to 
temperature high a little. By failure of a thermostat 16, the temperature of cooling water is the 
predetermined temperature Tl . Even if it reaches, when a valve element 1 8 does not open, the 
temperature of the cooling water in the bypass path 4 continues a rise, and it is the curve III of 
the graph of drawing 3 . It becomes like. Therefore, also with this 2nd operation gestalt, when a 
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control section 1 1 supervises change of the temperature of the cooling water in predetermined 

time deltaS and the temperature of cooling water exceeds allowable-temperature range deltaT 

♦ 

within predetermined time deltaS like the 1st operation gestalt, it diagnoses that a thermostat 16 
is failure and a signal is outputted to the information means 12, and an operator is told about 
failure of a thermostat 16. 

[0015] [Explanation of 2nd operation gestalt] drawing 4 and drawing 5 start the explanatory view 
of the 2nd operation gestalt of this invention, drawing 4 is the schematic diagram of the 
important section of the cooling system of the engine of an outlet control mold, and drawing 5 is 
the schematic diagram of the important section of the cooling system of the engine of an inlet- 
port control mold. It sets to each drawing and is (a). A thing in case a thermostat is in a 
clausilium condition, and (b) The thing in case a thermostat is in a valve-opening condition is 
shown. Moreover, drawing 6 is the graph which shows the relation of the temperature of cooling 
water and elapsed time in the 2nd operation gestalt, an axis of ordinate is the temperature T of 
cooling water, and an axis of abscissa is elapsed time S. In addition, in drawing 4 and drawing 5 , 
the same sign is given to the same part as drawing 1 or drawing 2 , and the same member, and 
detailed explanation is omitted. With the operation gestalt in the cooling system of the outlet 
control mold of drawing 4 , two coolant temperature sensors 5 and 6 are formed in outflow-of- 
cooling- water [ of a cooling water way 1 ] Ea, and Radiator R side on both sides of the 
thermostat 15. The thing of a thermostat 15 for which these water temperature sensors 5 and 6 
are formed as much as possible in near for the reason explained with the 1 st operation gestalt and 
the same reason is desirable. Coolant temperature sensors 5 and 6 and a control section 1 1 are 
connected by signal lines 1 la and 1 Id, respectively, it is transmitted to a control section 1 1 and 
the detecting signal about the temperature of the cooling water outputted from each coolant 
temperature sensor 5 and 6 is processed. Although a coolant temperature sensor 5 detects the 
temperature of the cooling water which flowed out of the outflow of cooling water Ea of Engine 
E, when the valve element 18 of a thermostat 15 opens a coolant temperature sensor 6, it detects 
the temperature of the cooling water which passes a thermostat 15 and flows a cooling water way 
1. Therefore, if the valve element 18 of a thermostat 15 opens, most temperature gradients of the 
cooling water which coolant temperature sensors 5 and 6 detected will be set to 0. 
[0016] It is the graph of drawing 6 which showed change of the temperature of the cooling water 
before and behind valve opening of the valve element 18 which coolant temperature sensors 5 
and 6 detected. In drawing 6 , Graph B shows the temperature change of the cooling water with 
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which it is Graph A and the coolant temperature sensor 6 detected the temperature change of the 
cooling water which the coolant temperature sensor 5 detected. The temperature of cooling water 
is the predetermined temperature Tl. In the following, i.e., the condition that the valve element 
18 has closed, since cooling water flows the bypass path 3, and is returned to Engine E and it 
does not flow to Radiator R side, the temperature of the cooling water which a coolant 
temperature sensor 5 detects rises quickly with the passage of time, as the curve I of the graph A 
of drawing 6 shows. On the other hand, since the direction of the temperature of the cooling 
water which a coolant temperature sensor 6 detects is in the condition which does not almost 
have the flow of cooling water, as the curve II of the graph B of drawing 6 shows, a rise is very 
loose [ the direction ]. 

[0017] The temperature of the cooling water which flows out of the outflow of cooling water Ea 
is the predetermined temperature Tl. Although the valve element 18 of a thermostat 15 will open 
if it reaches, by this, cooling water turns a cooling water way 1 to Radiator R, and it flows, and it 
is the curve III of the graph B of drawing 6 . The temperature of the cooling water which a 
coolant temperature sensor 6 detects also rises rapidly so that it may be shown. The temperature 
of the cooling water which a coolant temperature sensor 5 detects turns into constant 
temperature, going up a little, descending and decreasing after valve opening of a valve element 
18, as the curve IV of the graph A of drawing 6 shows, but at this time, as the curve V of the 
graphs A and B of drawing 6 shows, the temperature of the cooling water which coolant 
temperature sensors 5 and 6 detect becomes almost the same. If a valve element 18 does not open 
by failure of a thermostat 15, the temperature of the cooling water which coolant temperature 
sensors 5 and 6 detect is the predetermined temperature Tl. It does not become the same, even if 
predetermined time deltaS passes after reaching, by this, a control section 1 1 diagnoses that the 
thermostat 15 broke down, and outputs a signal to the information means 12, and an operator is 
told. In addition, it sets in this operation gestalt as well as the 1st and 2nd operation gestalten, 
and is the predetermined temperature Tl. And predetermined time deltaS and allowable- 
temperature range deltaT etc. is beforehand set as a control section 1 1, and is memorized by the 
storage section (memory) etc. 

[0018] In the cooling system of the inlet-port control mold shown in drawing 5 , coolant 
temperature sensors 5 and 6 are formed in the Radiator R and inflow-of-cooling-water Eb side 
rather than the thermostat 16 of a cooling water way 2. Thus, the same operation as the case of 
the cooling system of the outlet control mold of drawing 4 explained above is acquired by 
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arranging two coolant temperature sensors 5 and 6. The temperature of cooling water when the 
valve element 18 of a thermostat 16 has closed is the predetermined temperature Tl . When it is 
the following, the temperature of the cooling water with which the temperature of the cooling 
water which a coolant temperature sensor 5 detects rises quickly, and a coolant temperature 
sensor 6 detects the bypass path 4 since cooling water flows hardly rises. If a valve element 1 8 
opens, since low-temperature cooling water will flow from Radiator R to Engine E side through 
a cooling water way 2, the temperature of the cooling water which coolant temperature sensors 5 
and 6 detect after a certain fixed time amount progress becomes almost the same. 
[0019] Drawing 7 starts the explanatory view of the operation gestalt of further others of the 
operation gestalt of the above 2nd which formed two coolant temperature sensors 5 and 6 in the 
cooling system, and is the schematic diagram of the important section of the cooling system of 
the engine of an inlet-port control mold, drawing - setting - (a) A thing in case a thermostat is 
in a clausilium condition, and (b) The thing in case a thermostat is in a valve-opening condition 
is shown. Moreover, drawing 8 is the graph which shows the relation of the temperature of 
cooling water and elapsed time, an axis of ordinate is the temperature T of cooling water, and an 
axis of abscissa is elapsed time S. [ in / in drawing 7 / an operation gestalt ] In drawing 8 , Graph 
B shows the temperature of the cooling water with which it is Graph A and the coolant 
temperature sensor 6 detected the temperature of the cooling water which the coolant 
temperature sensor 5 detected. In addition, in drawing 7 , the same sign is given to the same part 
as drawing 4 and drawing 5 , and the same member, and detailed explanation is omitted. With 
this operation gestalt, the coolant temperature sensor 5 was formed near the opening of the 
bypass path 4, and the coolant temperature sensor 6 is formed in the inflow-of-cooling-water Eb 
side rather than the thermostat 16 of a cooling water way 2. In the condition that the valve 
element 18 of a thermostat 16 closed, the 2nd valve element 24 is opening opening of the bypass 
path 4, and the cooling water which flowed out of the outflow of cooling water Ea (refer to 
drawing 2 ) flows into the inflow of cooling water Eb through a cooling water way 2 from the 
bypass path 4. 

[0020] The temperature of the condition which the valve element 18 of a thermostat 16 closed, 
i.e., the cooling water which the coolant temperature sensor 5 detected, is the predetermined 
temperature Tl . Below, the temperature of the cooling water which a coolant temperature sensor 
5 and a coolant temperature sensor 6 detect is mostly in agreement (refer to curvilinear [ of the 
graph of drawing 8 ] I). If the valve element 18 of a thermostat 16 opens and opening of the 
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bypass path 4 is closed by the 2nd valve element 24, the temperature of the cooling water which 

a coolant temperature sensqr 5 detects Predetermined temperature Tl The flow of the cooling 

» 

water in the bypass path 4 stops at the place which went up to temperature high a little. Although 
maintained at the temperature concerned (refer to curvilinear II of the graph of drawing 8 ), 
while a valve element 1 8 opens the direction of a coolant temperature sensor 6, when low- 
temperature cooling water flows a cooling water way 2 from Radiator R side, temperature 
descends rapidly (curve III of the graph of drawing 8 reference), and time amount SI to which 
the temperature of cooling water reached predetermined temperature from - time amount S2 in 
which predetermined time deltaS passed The temperature Tl of the cooling water which is set 
and both the coolant temperature sensors 5 and 6 detect, and T2 Difference T2-T1 It will open to 
predetermined temperature-gradient deltaT set up beforehand. 

[0021] The temperature of the cooling water which both the coolant temperature sensors 5 and 6 
detect if a thermostat 16 breaks down and a valve element 18 does not open is said 
predetermined temperature Tl . It has been in agreement, even if it exceeded and predetermined 
time deltaS passed. Moreover, even if a valve element 18 opens, when there are few the amounts 
of valve opening, both temperature gradient is smaller than predetermined temperature-gradient 
deltaT. A control section 1 1 is the predetermined temperature Tl. After exceeding until 
predetermined time deltaS passes When the temperature of the cooling water which supervised 
change of the temperature of the cooling water detected from both the coolant temperature 
sensors 5 and 6, and coolant temperature sensors 5 and 6 detected at the time of progress of 
predetermined time deltaS is less than predetermined temperature-gradient deltaT It diagnoses 
that the thermostat 16 broke down, a signal is outputted to the information means 12, and an 
operator is told about failure of a thermostat 16. In addition, although illustration is not carried 
out, the temperature of cooling water is the predetermined temperature Tl . When it became 
below, the temperature of the cooling water which a coolant temperature sensor 5 and a coolant 
temperature sensor 6 detect should return to the condition (condition shown with Curve I) of 
having been mostly in agreement, but when a valve element 18 does not close by failure of a 
thermostat 16, the difference has arisen between the temperature of both cooling water. 
Therefore, the temperature of cooling water is the predetermined temperature Tl . Also when 
exceeding and descending, it is the predetermined temperature Tl. When the temperature of both 
cooling water is not in agreement at the time of said predetermined passage of time by 
supervising the temperature change of the cooling water which both the coolant temperature 
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sensors 5 and 6 detect after reaching until predetermined time passes, it can be diagnosed that the 
thermostat 16 broke down. Moreover, form an outside-air-temperature sensor as shown with the 
1st operation gestalt also in the operation gestalt shown in drawing 7 , the storage section 
(memory) of a control section 1 1 (refer to drawing 1 ) etc. is made to memorize predetermined 
temperature-gradient deltaT and predetermined time deltaS for every outside air temperature 
with a parameter etc., and you may make it choose suitably predetermined temperature-gradient 
deltaT and predetermined time deltaS based on the outside air temperature which said outside- 
air-temperature sensor detected. 

[0022] [Operation gestalt of** 3rd] drawing 9 starts the explanatory view of the 3rd operation 
gestalt of this invention, and is the schematic diagram of the important section of the cooling 
system of the engine of an outlet control mold, drawing - setting ~ (a) A thing in case a 
thermostat is in a clausilium condition, and (b) The thing in case a thermostat is in a valve- 
opening condition is shown. Moreover, drawing 1 0 is the graph which shows the relation of the 
pressure of cooling water and the temperature of cooling water in this 3rd operation gestalt, an 
axis of ordinate is the pressure P of cooling water, and an axis of abscissa is the temperature T of 
cooling water. In addition, in drawing 9 , the same sign is given to the same part as drawing 1 or 
drawing 2 , and the same member, and detailed explanation is omitted. In this operation gestalt, 
the pressure sensor 8 which can output the electrical signal according to the magnitude of the 
pressure of cooling water to a control section 1 1 (refer to drawing 1 ), and the same water 
temperature sensor 5 as what used with the 1st and 2nd operation gestalten are formed in the 
outflow-of-cooling- water Ea side rather than the thermostat 15 of a cooling water way 1. 
Although the temperature of cooling water rises with starting of Engine E, since the cooling 
system is sealed, an internal pressure will rise with the rise of the temperature of cooling water. 
[0023] In the graph of drawing 10 , Sign I is that the cooling water pump indicated the detection 
result of the pressure sensor 8 in the condition of not driving to be, and it is shown that a pressure 
P rises linearly with the rise of the temperature T of cooling water. The field surrounded with the 
parallelogram shown with Sign II shows the relation between the pressure P at the time of a 
cooling water pump drive, and the temperature T of cooling water, and even if the temperature of 
cooling water is fixed, it is shown that a pressure has fixed width of face (it sets to drawing and 
is PI -P2) to the temperature T of fixed cooling water from carrying out the amplitude of the 
pressure P within a certain fixed width of face by the pulsation by the drive of a cooling water 
pump etc. By the way, if the case where it has closed with the case where the valve element 18 of 
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a thermostat 15 is open is compared, when the valve element 18 is open, a pressure P will 
become small rather than a pondition [ that the valve element 18 has closed ]. That is, with this 
operation gestalt, it is going to diagnose whether the thermostat- 1 5 is operating normally by the 
size of the pressure P near the thermostat 15 in the temperature T of a certain cooling water. 
[0024] for example, the case where the valve element 18 of a thermostat 15 is normally open in 
the temperature T (refer to drawing 10 ) which is temperature higher than the temperature which 
a valve element 18 opens the pressure - upper limit PI from minimum P2 It must be in 
within the limits. If a valve element 18 does not open by failure of a thermostat 15, the pressure 
near the thermostat 15 rises and it is an upper limit PI. Since it exceeds, a control section 1 1 
diagnoses that the thermostat 15 broke down, outputs a signal to the information means 12 (refer 
to drawing 1 ), and tells an operator about it. On the contrary, the pressure [ in / when a valve 
element 18 does not close / said temperature T ] P is a minimum P2. Since it becomes low, a 
control section 1 1 diagnoses that the thermostat 15 broke down. In addition, with this operation 
gestalt, if the engine speed of the engine which is the driving source which drives a cooling water 
pump, or a servo motor changes, since the range of the pressure P permitted in connection with it 
will also be changed, it is necessary to set up the range of a pressure P beforehand as a parameter 
according to the engine speed of an engine or a servo motor. 

[0025] Drawing 1 1 starts the operation gestalt of further others of the 3rd operation gestalt which 
applied the 3rd above-mentioned operation gestalt to the cooling system of an inlet-port control 
mold, and is the explanatory view of the important section. As shown in drawing, with this 
operation gestalt, like the case of the above-mentioned outlet control mold, the coolant 
temperature sensor 5 was formed near the thermostat 16, it is near the thermostat 16 and the 
pressure sensor 8 is provided in the radiator R side of a cooling water way 2. Also in this 
operation gestalt, it acts like the operation gestalt of drawing 9 , and the relation between the 
pressure P as shown in drawing 10 , and the temperature T of cooling water is realized. 
[0026] [The 4th operation gestalt], next the 4th operation gestalt of this invention are explained. 
Although the 4th operation gestalt does not carry out especially illustration, it forms the flow rate 
sensor which detects the flow rate per the rate-of-flow sensor which replaces with a coolant 
temperature sensor 6 and detects the rate of flow of cooling water, or unit time amount in the 
cooling system of the outlet control mold of drawing 4 in which the 2nd operation gestalt was 
shown, and the cooling system of the inlet-port control mold of drawing 5 . Near the thermostats 
15 and 16 by the side of the outflow of cooling water Ea of cooling water ways 1 and 2, or the 
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inflow of cooling water Eb, a coolant temperature sensor 5 is formed like the case where drawing 
4 and drawing 5 show. With this operation gestalt, when the temperature of the cooling water 
detected from the coolant temperature sensor 5 reaches the predetermined temperature (for 
example, 80 degrees) which a valve element 18 opens, it is going to diagnose a thermostat 15 
and the existence of failure of 16 by whether the flow of cooling water arises in cooling water 
ways 1 and 2. That is, when cooling water reaches said predetermined temperature and said rate- 
of-flow sensor does not detect change of the rate of flow of cooling water, or when a flow rate 
sensor does not detect change of the flow rate of cooling water, the valve element 18 of 
thermostats 15 and 16 is not opening the control section 1 1 (refer to drawing 1 and drawing 2 ), 
that is, it diagnoses that thermostats 15 and 16 are out of order, and a signal is outputted to the 
information means 12. 

[0027] Moreover, with this operation gestalt, the rate of flow of an engine speed and cooling 
water or relation with a flow rate is dense (when the amount of valve opening of a valve element 
18 is fixed), if an engine speed increases, the rate of flow or a flow rate will increase » it is - 
from things It becomes possible to diagnose the rate of flow or flow rate of proper cooling water 
for every engine speed under the temperature of predetermined cooling water to whether the 
amount of valve opening of the valve element 18 of thermostats 15 and 16 is proper a parameter 
or by function-izing and making the storage section memorize. 

[0028] [the 5th operation gestalt] - the 5th operation gestalt tends to carry out direct detection of 
the valve opening of the valve element 18 of a thermostat 15. Drawing 12 and drawing 13 are the 
explanatory views of this 5th operation gestalt. With the operation gestalt shown by drawing 12 , 
while having formed the coolant temperature sensor 5 in the outflow-of-cooling-water Ea side 
rather than the thermostat 1 5 of a cooling water way 1, in what the valve element 1 8 opened 
when the temperature of the cooling water which the coolant temperature sensor 5 detected 
turned into predetermined temperature (for example, 80 degrees), the proximity switch 13 which 
is a closing motion detection means to detect by descent of a temperature sensor 19 confronts 
each other, and is formed in the temperature sensor 19 (refer to drawing 12 (a)). A switch 13 is 
good also as what is attached in the bracket installed in the frame 17 of a thermostat 15, and good 
also as what is attached in the inside of a cooling water way 1. If a valve element 18 carries out 
specified quantity valve opening according to said predetermined temperature, while a 
temperature sensor 19 will descend according to this amount of valve opening, a proximity 
switch 13 detects the lower limit of a temperature sensor 19, and outputs ON (or OFF) signal to a 
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control section 1 1 (refer to drawing 1 ) (refer to drawing 12 (b)). A control section 1 1 diagnoses 
that the thermostat 15 broke down, when it checks whether the signal is outputted from the 
proximity switch 13 when the temperature of the cooling water detected by the coolant 
temperature sensor 5 turns into said predetermined temperature and ON (or OFF) signal is not 
outputted from a proximity switch 13. In addition, as long as it can detect a temperature sensor 
19 and can output a predetermined signal (for example, ON, an OFF signal), you may be other 
switches, such as not only the proximity switch 13 but a photoelectric switch, and a limit switch, 
and a sensor. Moreover, as long as closing motion of a valve element 18 is detectable, you may 
make it a proximity switch 13 detect migration of not only the temperature sensor 19 but the part 
of valve element 18 grade others. Furthermore, although only the cooling system of an outlet 
control mold is illustrated in drawing 12 , the same is said of the cooling system of an inlet-port 
control mold. 

[0029] Moreover, it replaces with the proximity switch 13 of drawing 12 , and the piezoelectric 
device 14 is made to intervene between the tip of the piston rod 21 of a thermostat 1 5 (16), and a 
frame 17 with the operation gestalt shown by drawing 13 . The signal line which transmits the 
detecting signal to which sign 14a was outputted from the piezoelectric device 14 in drawing to a 
control section 1 1 (refer to drawing 1 ), and a sign 20 are piston guides to which it shows attitude 
migration of a piston rod 21 . Although illustration is omitted in this drawing, the valve element 
1 8 (refer to drawing 12 ) and the piston rod 21 are always energized up (it sets to drawing 13 and 
is the upper part) by spring 17a (refer to drawing 12 ) which is the energization means supported 
by the frame 17. If a piston rod 21 develops by the rise of the temperature of cooling water, a 
valve element 18 will resist the energization force of said spring 17a, and it will be depressed, 
and will open (refer to drawing 12 (b)). Since spring 17a pushes and contracts at this time, in 
proportion to the amount of valve opening of a valve element 1 8, the energization force from 
spring 17a increases. Since the electrical signal (electrical potential difference) of the magnitude 
proportional to the increment in this energization force is outputted from a piezoelectric device 
14, a control section 1 1 (refer to drawing 1 ) diagnoses whether the temperature of the cooling 
water which the coolant temperature sensor 5 (refer to drawing 12 ) detected is compared with 
the electrical signal outputted from said piezoelectric device, and the valve element 18 is opened. 
[0030] Although the suitable operation gestalt of this invention has been explained, this 
invention is not limited at all by the above-mentioned operation gestalt. For example, although [ 
the thermostats 15 and 16 which are closing motion valves ] a wax mold and a bellows type do 
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not ask, a valve element may be made to open and close by bimetal. Moreover, as long as a 
closing motion valve can CQntrol the flow of not only the thermostats 15 and 16 but a fluid, they 
may be other closing motion valves. Furthermore, even if it is the closing motion valve which 
can control a solenoid valve etc., it is possible to apply this invention. 
[0031] 

[Effect of the Invention] Since this invention was constituted as mentioned above, it does the 
following effectiveness so., It came not only to be able to make easy detection of the switching 
action of a closing motion valve by change of fluid temperature, but according to this invention, 
it can diagnose failure of a closing motion valve now from other terms and conditions, such as 
fluid temperature and a pressure of outside air temperature and a fluid, and the switching action 
of said detected closing motion valve. That is, since failure of closing motion valves, such as a 
thermostat, can be detected at an early stage and an operator etc. can be told, generating of the 
secondary trouble resulting from failure of a closing motion valve can be prevented beforehand. 
By applying this invention to a diagnosis of the closing motion valve currently used for the 
cooling system of internal combustion engines, such as an automobile, especially An operator 
can be certainly told about failure of a closing motion valve, and can prevent failure of an 
internal combustion engine etc. beforehand, and also The carbon monoxide resulting from the 
ability not to maintain $n internal combustion engine at proper temperature by failure of a 
thermostat, nitrogen oxides, a hydrocarbon, etc. can prevent beforehand extensive emission into 
the atmospheric air of the harmful matter which has a bad influence on an environment. 
Moreover, decline in the operation effectiveness (specific fuel consumption etc.) of the internal 
combustion engine resulting from the ability not to maintain at proper temperature can also 
prevent an internal combustion engine. Especially this invention did not need the control from 
the outside like the thermostat equipped with the temperature sensor which operates by the 
temperature change of a fluid, but detection of closing motion of a closing motion valve and a 
diagnosis of failure were attained by applying to a closing motion valve like the thermostat of the 
self-temperature sensing form where it operates independently. 

[Claim(s)] 

[Claim 1] Built-in-test equipment of the closing motion valve which is prepared in the fluid 
circulation way characterized by providing the following, and diagnoses whether the closing 
motion valve which controls the flow of flowing fluid is operating said fluid circulation way 
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normally according to the temperature change of said fluid A fluid temperature detection means 
for it to be prepared near said closing motion valve, and to detect fluid temperature A diagnostic 
means to diagnose whether the fluid temperature detected by this fluid temperature detection 
means is compared with the contents of a setting set up beforehand, and said closing motion 
valve is performing the switching action normally, and an information means to report the 
diagnostic result of this diagnostic means 

[Claim 2] The fluid circulation way of the outlet side which said fluid circulation way is 
established in an internal combustion engine's cooling system, and connects said internal 
combustion engine's fluid outlet and radiator in the shape of a free passage, The fluid circulation 
way of the entrance side which connects said radiator and said internal combustion engine's fluid 
inlet port in the shape of a free passage, It consists of a bypass path which connects the fluid 
circulation way of said outlet side, and the fluid circulation way of said entrance side in the shape 
of a free passage. Said closing motion valve If it is in said cooling system of an outlet control 
mold and is in said cooling system of an inlet-port control mold at the tee of said fluid circulation 
way of a fluid outlet side, and said bypass path, it is prepared in the tee of said fluid circulation 
way of a fluid entrance side, and said bypass path, Built-in-test equipment of the closing motion 
valve according to claim 1 by which it is characterized. 

[Claim 3] Said closing motion valve is built-in-test equipment of the closing motion valve 
according to claim 1 or 2 characterized by being the thermostat equipped with the temperature 
sensor which operates by the temperature change of a fluid. 

[Claim 4] The outside-air-temperature detection means other than said fluid temperature 
detection means is established. Said diagnostic means Said contents of a setting corresponding to 
the outside air temperature detected from said outside-air-temperature detection means while 
memorizing the contents of a setting set up by relating with outside air temperature, Built-in-test 
equipment of the closing motion valve according to claim 1 to 3 characterized by diagnosing 
whether the temperature of the fluid which said fluid temperature detection means detected is 
measured, and said closing motion valve is operating normally. 

[Claim 5] Said fluid temperature detection means is built-in-test equipment of the closing motion 
valve according to claim 2 to 4 characterized by being prepared in said closing motion valve side 
of said bypass path if it is in said outlet control type of cooling system and is in said inlet-port 
control type of cooling system rather than said closing motion valve at said fluid outlet side. 
[Claim 6] It is built-in-test equipment of the closing motion valve according to claim 1 to 3 
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which said fluid temperature detection means is formed in the both sides of said fluid circulation 
way on both sides of said clpsing motion valve, and is characterized by diagnosing whether said 
diagnostic means compares with said contents of a setting the fluid temperature detected from 
said two fluid temperature detection means, and said closing motion valve is operating normally. 
[Claim 7] It is built-in-test equipment of the closing motion valve according to claim 6 
characterized by preparing one side of said fluid temperature detection means in said closing 
motion valve side of said bypass path if it is in said inlet-port control type of cooling system. 
[Claim 8] A fluid pressure detection means to detect the fluid pressure other than said fluid 
temperature detection means is formed in the upstream of said fluid near said closing motion 
valve. Said diagnostic means Said contents of a setting corresponding to the pressure of the fluid 
detected from said fluid pressure detection means while memorizing the contents of a setting set 
up by relating with the pressure of a fluid, Built-in-test equipment of the closing motion valve 
according to claim 1 to 3 characterized by diagnosing whether the temperature of the fluid which 
said fluid temperature detection means detected is measured, and said closing motion valve is 
operating normally. 

[Claim 9] The fluid rate-of-flow detection means or the fluid flow rate detection means of 
detecting the rate of flow or flow rate of a fluid other than said fluid temperature detection means 
is established near said closing motion valve. Said diagnostic means While memorizing the 
contents of a setting set up by relating with the rate of flow of a fluid, or a flow rate Said contents 
of a setting corresponding to the rate of flow or flow rate of a fluid detected from said fluid rate- 
of-flow detection means or the fluid flow rate detection means, Built-in-test equipment of the 
closing motion valve according to claim 1 to 3 characterized by diagnosing whether the 
temperature of the fluid which said fluid temperature detection means detected is measured, and 
said closing motion valve is operating normally. 

[Claim 10] Built-in-test equipment of the closing motion valve according to claim 9 
characterized by forming said fluid rate-of-flow detection means or a fluid flow rate detection 
means in the upstream rather than said closing motion valve of said fluid circulation way if it 
was in said outlet control type of cooling system and was in said inlet-port control type of 
cooling system rather than said closing motion valve of said fluid circulation way at the 
downstream. 

[Claim 1 1] A closing motion detection means to detect closing motion of a valve element is 
formed in said closing motion valve. Said diagnostic means It diagnoses whether said closing 
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motion valve is operating normally by whether when the temperature of the fluid detected by 
said fluid temperature detection means turns into predetermined temperature, the predetermined 
signal is outputted from said closing motion detection means, Built-in-test equipment of the 
closing motion valve according to claim 1 to 3 by which it is characterized. 



21 



(19)B#S#ffrr (JP) 



«® & Hfl W 1* ^ Wi (a) 



#S§^1 0-220639 

(43)&I0B ¥*£10^(1998)8S21B 



(51) IntCl. 6 
F 1 6 K 51/00 
F 0 1 B 25/12 
F 1 6K 31/68 
37/00 



F I 

F16K 51/00 
F 0 1 B 25/12 
F16K 31/68 
37/00 



Q 
H 



&&m& mxmami ol (£12 jc> 





ftK¥9 -27902 


(71)t±JB|A 


000228741 










(22)mRB 


¥(£9^(1997)2 3128 




HQMNIIIRlfrfM 6 T@59fftft 2 
















JtDK*WS*fflr>m6TB59#«S2 H** 














(74)«3gA 





(54) i&mo&m mmftvtt&mm 



(57) [Sffi] 

a£jxs8ttt:coajxarffiij«ii-5iiiia# 1 5 asmnKSEtttoa 

EII#(ftSgj£|gr3gg-efep-C, grSSB3^# 1 5 <Di5:Bl~z 

^ ^Mfjl l(P»lff*gjftfr<B*ni-5«*P^& l 
2 ia»6*5r. tSrttKii-S. 




(a) 




! 3 |5 JJJJ 




BEST AVAILABLE COPY 



IB** 21 Htjieffi^Siisgfi, rt«s«BBo»a»(c 

iiKi:^ ffiffiWPfflyo^ft:^iiKiBuS5AP<M<75ffiffgE 

ep^ h#», a p wj»®oi!(rta}fta*.(- *> o t teScffctts 

A P IWWffi^«rE»a* fc o T ttSE* A P mi ffiSE 
[B**3] «rSEBBIH#tt, WflcoaUCKffc^JiOff 

lit **4 ] wia*#j«*m#a^«it-^«a*ta 
zntzm'mftm£tzmi-z>bbh^. WE*«s.«fcm* 

fc<*«£-t-*B**i *^LB**3©]^i"*ia>KE* 
OBBH#G>S a»»N£«. 

Iff** 5] «TEat<*fi«tftttl^att, ttEfflPMtt 
SlO?&a*^fcoT}4«rEBll«#±9 tSuEijEfrttSPlIU 
WEAPM»S^S^twfcoTttmjE^^^^ii 
KoffifEBBBS#WlcR^ bntl^ r t % 

b -r a is** 2 & v - lb** 4 <m ^ jx^cst 

IB** 6 ] ffifE8E#ia«*m^aiiBtrEBBPH#Sr« 
A/-caffE8lfr8IEiaK«>M«l(-Ki-t6ix, mJEl^Kr^a 

-o^mE»^iWtfem#a^btfettisixfc«*ffl 

«i»BRtrtSt SrJtttLT«rEIIIIM#"3ftSjE1lflw»ff 
LT^S**5^Sr»Wri"5 r <h , 



Page: 2 4#BB^JO-M0639 

[IS** 7] WEAPBWfflO^ajRIwfcoTtt, hu 
ESEfls:fflS^ffl^a^-^ii, itSE'W'^ii&^ituE 

«r«M»ti-6B**6 l-E«^BBW#^eB»WrS«o 

[is** 8] «FESEffa««a^sofai3se^ffi^s: 
*ai-sa#BE^*a*gk*mEMBj#^i5«^mEa 

f^^T^^n^^^SrEIS-t^^^t^. SuEiS 

E^^i:, HtfEaE*a«tftUi*a^ttUiLfcaE*© 
i&«<kS:it«LTmEBIBS#36 s iE*lllb^LTV^S^® 
^SrBWri-Swt, 

£#{§<b1-6ffi*Jjli *v*LB**3©t^i"ftjW::E*t 
<E>B8ra#<E>g a^»fl§Bo 

tB**9] «rE«*a*«a*«^«*^-, 

»E*tftUJ^aSrmEBI!l«#OiS«t-K*t. BuE^Wf^a 

rt*SrEHH-5£ <t tin, mE8E*8e*«tm*a4*:Ji 
^^S^m^a^6l^a^ix^^*cD^5S*^flg£l: 
t-»JS-*-«B(rEKSrt«i:, «rE*#fitftftlti*aa s tfe 
m LfcSflfcOB* t LT»EHHSH#35*jE*^»fls 

^1#m<!ri-^ft*JS l ftt* LB** 3 olr^n*M^E« 

[b**i o] ffifc\tinfflwm<D&nmz&^x\±m 

Eat<*SgiiK08uEBIBB#«t 9 t>T«E«K* SJEAPffiS 
WfflOfta*^fcoTtt«rEaE#SKiiB^attEMEH#«t 

9 fc±»«^mE»ff*a*m*a*fcttatff»*»a 

*a«r»»tfcwfc, 

Sr«F«4:-t-SB**9 fcE«oH!W#<oeaBI»f3gBo 
[B**i i] BtrEMBB#Jwtt % ##tf>Bll(H*rtfcttii- 
5MI»*ffi*a«:RW\ fiffE^Bf^a^, fitESEff&K 

*m#a^j:o*asftfc*#oM36SBf*aaf^*^ 

fct*fcl»E»!H*W*a*»foM«o«**sa**ixT 
V * 5 J: o T 8ffEBBBB#^ jE« KHifE LTi^^ 

&frz&mi-z>^b, 

b -t 6 B** l ft ^ LB** 3 ^-fix^KEtt 

<E>BBBfl#<z>a a^»r3fi«o 

[0 0 0 1] 

mwvm-rz&mmf) r 05*91*4. at#^sEii-r* 

[0 0 0 2] 



m&mj£u& (Miss o«) &m*-ztft{£&m^x 

»f^i-«t>Ojft«*>9, BH#OttW£ioT#fle**jE* 

ftv^ 5 *>tt^iiiE*«lfcaieSrtt^5 ^ i Kft 0 * » 
[0 0 0 3] 

UT»E«lc:*Pb-B:Sii:^J:9, BM#0>ttPtt:iJ:S 

t-tZ>t><DX*foZ> 0 
[0 0 0 4] 

[«B&»*-*-3fc«>*>*a] **Wl4±EIBHAiJ:« 
*Tft£*xfcfc<?rrN M#* 1 KE*<0*9!Mu SEflsge 

"C> lfflEBM#Oi£ff KRtt 6*tat*a*S:*l4J't-Sflt 

ftt&fttta^ai:, roat*a*tfca*akjrj:5»as 

*PfftiH45:i «:«»£i-6BM#oBBIMW6 

tt, rt«S»B©»a*lz|Ktbii, ffiErtttWBoft* 
m p £ tt»8 £ £ii iitt 1 1 ftitti- 5 is p fll <d WLfoffiMlb 
£, mEtt»»t*rErt«S«M<oSE<*AP £2riiil#ci;: 
SS«+5AP«<Oflt^SiiiBi:. SuffifflPfcy^ttiffia 
KtmEAP«©8tff»ii«8t *aiitt^««"*-«^<>f 
^iaBi^6i9, BuEBSJ#f4* HlPfMWffl^BtE 
fta*iwfcoT(±iiEffUlPB^ffiE«*«iiBiffiE-'< 
^'^a?§<£>#tf££G^ x AP^JfflJ^^SflE^rai^^fco 
TJiffil^APftiJO^EffiffJEiaKirBSE^^-f^^^iffiK^ 



Page: 3 4#^fef0-220639 
*0BBB#^eB»«iSK-efcS. »*«3^E«o« 
l £fc*«it#Jl 2 (cEttoBH#Og B^BriSKT- 

t-g^^i-E^^^ «rEse*fi«tftm*a 

OffiilcttjKfifcU^aSrRtt, iiuEI£ISr^ate, 
fcBiif*«tT»XBSnfcKftrt««:E1»i-Si: £ t>(^> 

»E^*a*ai*«*»6tfcu*nfc^*aic»^i-5s» 

a»fclMH-5 r. £ Sr«F«ti-SBI*« 1 fti^ Ui*JS3 
*5KE«o*9II4* mE«flsJa**Hi*ilrtt, SuEttS 

p*«ao»ai*ic*>oTttimEB«#± o ^suese** 

ttJPffllM. BJrEAPffJWa^iP^t^fcoTiiHuE^ 
'<*ii»<DI»EBB#MKRtt bti-c^s w £ £4#i&£ 
i-^iS**2*^L»*«4(^i>i*n36^E*coMH!# 
©ea»»IS«"e«>S. I***6KE«M>»I!H:, iiuE 
**ffl*«ffl*att«rEBB#*ttA/'C«rESE*seiiK 
opqffiSKRtt&i'U HirEf^Sr^ate. ~o<DmjEStft:^ 
**W**36» fetftlH S ttfcSKflca* £ ffrERJSrt* £ Sr 
*ttL"C»EBB#* s JE#^»f^b-CV^S3ft^^«rttW 
t5ri ^r#m £ -T 5 «#JS 1 ft V * bfS^JS 3 CD V >-f *t 
W:E«oHBS#©S BftUrSi-CfcS. If 7 (cE 
*0*WJ4. «TEAPMfPfflO»ai*lwJboTtt, mlE 

**«ac*aj*a©-*tt, iWE^-f ^aBottEB 

BB#B^R«t ^bnTV^5 r 4: Sr^mi:^ 5sB*« 6 {^E 
«©BW#oea»Wf36lt^*>So lt*«8(cE^o^ 
P^fl, WEa#M*m^aoftbJr8E«:EE*S:tfiai-5 
«frffi*tfta^afrfflEBH#ofi«oWE**oJt«E 
BirRW, «rE»Br*att. «L*offi^iBaif*ttTR 
jeaFixfeRttrtftSrEtt+Sttt^ iuEffiff/E^^ 
W*a**6«WSixfc«ffOE*icS*lCi-«lttERlErt 
Si:, WE«*««*ttJ^a^»fflb^8Eff(7>a«i:S: 
*ttUTWEMB#*SjE*ir»ff LTV^5^ff^»Bfr 
^^miri-^M*« i fti^ LW#* 3 ^t^-fix 
^E«^BW#<oaa»WrKBt?fcSo IS*^9(-E 

«co^0^(4, «iE«n*:a*tfta^ao«^^, stfr^at 
**fctt***ttHi+5«*siEji*m*a4fctti«*« 

*«W*a«rl!tEBM#oie»l-R«t. OTE^W^a 
(4, JiSE* £ TRK $ ttfcRXE 

rtSSrElttSitfci:, WEflE#jeiMfctb*a*fctt 

«*at**ffl#a36* fetfeu $ ixfcsiE#<o«Ea4 fc«4se« 

tr^fC-r^HuER^l^Si:, EitrESKtm£teU^ad:tt 
a Lta#©iW £ ^ritg? LTlWEBB#*SjE*lc»ff 
Lrt^ 5*'® 4 r £ S:»»i:-fS»** 1 ft 

i ^ Lit*« 3 (di ^ixMzmm^mm^(o g Bs^wrasa 

»a*UfcoTii«TEat*atiB»<o«rEBBH# J: 9 tT 
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aBoWEHEB* «fc >9 t>±afflHwWIS86*SEattU*a 

icE«o*wtt % menm#i^tt. ^(Dmrn^mm-r 

3^i^i*n^E«^fflH#^S£I^W3$BT-fc5o * 
«W*i±E^±5«w«*-r5ri:lw«t9, MH#4>0HM 

[0 0 0 5] 

[0 0 0 6] [*f i <0JHfcJ8tltG>ttW] Bi*5j:tfB2 
te#*W<E>g§ 1 ©Sitt»tS0RWH^36^* 9 , Bllitil 

Qpmm<D^>^><o^m^(ommm, h 2 rap mm 

(a) ^ haMH##tt©£#©fc0\ (b) f± 

[0 0 0 7] El l (^{fiPMMox^yy^a 

1 (rtev^-C«F#E(ii>v?>, »4§-Rfi«cf»»i: LTco 
TkttJPE a £ *R<0±ttif4flEfrijltaB-C*)5 

ass 3 i±#£P7kK 2 ^«8ffl*3 «t tw&a* a PEb diia 

l !w7ni-{±jP«iJ^SWftiq^T*(4, ^£P7ktfclPE afflOc 
ft£P*Bi i>'<-<^<^aB3<7>i3'tt»(rBH1 , bix-Ci^ 



[0 0 0 8] mi\^i-£?tettnffl'&m<D^>i/>(D 

1 8^P^i:Tt^50T\ ^>v ? >E0D/^7KabiP E a 

iot^TkAPEbJi^^vvVEIiSAU 
©BflC*Bf3tOJiJC («*.tf«ft8 0j£) *mz-tzt$ 
t-^^^y h 1 5^#($l 8ffl^t^yi» 
E*>6*&£PzkBl, *R, ^^a7kB2^aoT 

fcfii|X»t^J:oTaa»Bb-rStr^ h>o y K2 1 (19 
l(b)#BS) i:^b»M$^t-^xu^>h^ 

o^aiTKtfcjp e a ^b«Emi-5»ai*oa«^0f3Eiaft 

(«i«aS8 0» Srig^fcirttrBtrET^^a^- 

Totting #fti 8 SrBl CT^^^v^— 
^atixfc^ <fc 5 l-*£*J I, #£P*tib p E a *»fe*tH L,tz 
ft*P*Sr/<>f ✓^aBSSraU-Cft^APE b^ba: 

>^>E(^M-r^, »*p*oa*ds«rEBf3ea*sre*. 

fc*3* if— 5/ h l 5 £ LTfi, ±Et7 5/^^Mo 
[0 0 0 9] ^£P*B i oif-^-^ ?yH5inft 

^B*UV\ mjtSL/c^Jffl]g|5 1 ltt, ECU (I 

«ca-fe>u-7 5 tia*i-, ^^^(^^D7t 



l^h, frJ^SM lO^y#(0E1*fflH::^#Ett$ft 

mi i c^tTi^7^w, ^^tti^^g^co 

«*DfSl 2i^S-^Sri±S^ii-S 0 I^ttfgl 2i4, 

[ooio] ±mmmi~£ v . z<D^mxmx&&.T<D 

* (0J;ttf«ft8 Otf) Tl ETF<04:#l£l4. 
£g3 £i!oT^>^>EO#£P7kAP E b a>£>^>"x> 
-tZks V—*** y h l 5 l sasMttetfrafr 

tiXl&M.kteoltft&Jkte, #£P*Kg 2 ^ggnx^^v 5 

^^^his co#^ i 8 dsm^tti t mmzT^-r z> 

zktf^>^>Eftf::ffiA-r<5^ (£a4:ffia<a^7kas 

35st^a*mpE a ^bSEUii-5^>T\ ^^.(^^^ptk 
^^^^^E^^^^^f-ii^astt^ST, mz<D# 

[0011] f— ^ 7 h 1 5 ^Sfe® LT#{fc 1 8 ^ 

in T^i-«t9t-, ?ftiP*^a«(im^a*Ti 

*T1 i&ttiLXfrbffifctiffS A S (#Jx.l45#, AS 

= S2 - si ) rt©?&a*coia«<DaE<bSrEaL. mm 

XESiifcrFSJMrtiBAT (TRa«T2 4:±FKffi«T 
3 £>®H, A T = T3 -T2 ) rttwfc5^5^>*»6lJ— 

v v i scosfePt <Dfim*&mirz> 0 9 % gf^ 

jft*3fts±*Lfc»*, ££^14, FFS&ttflBHATSrfi 
**U*U ^-^^ s/ I>1 5<E>Sfe»Sr*nb 
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[0012] ro*tfe?gSi-i5V^T^^-tr>^ 

to*>, ^«aoa5^«^tfHJ«^rt, h l 

5 ^Sfe» Lt## l 8 j&i|jfjj6*fci * t 

4: H«G>Br3£B*IH A S(zS3:^LTl^cc7)T'li1h-^^^ 

> Br3e*miAS*fcttfF*a««SHAT«:^9 
^"-#*-eK3EL-CB(rEEtt«^E«S*T*3#, 

BBA S4fcf4JTSfi««BAT«:a«U 5 
ir 7 tt4*^»(t 5iK«J44v\ 

[0013] h 2 ict^o-cjLE^^ i (omt&mm 
*AP»jwa^»a»(wafflufc»-fr*Kiwi-5, * 

fc\ H^*5i^TH 1 irlpJ— SSffl, »*t«wf4Bl— 

tf4, ^>v J ^O^a37KAP(Ryi^7^7ktD^^— 
? 0 HJ2[-^-ri: AnM»ffl<W&=»*-Cf4, i^- 

^ 5/ h 1 6 (4 N ^iPTKtii P E a iiyc^^£|]*g§ 1 t s 
ffi3*AP E bfflyo/&*P*K2 i:Srigatt^««i-5/< 

5o r<D^JiEJf$ffi^*D^T-9— ^-^^ y h 1 6*4, ±E 

m i (omi&mmw-^* fvhist ^^t-^x 

^iiB4 0BBP«COBBHS:fi : 5!g2#fr2 45rttT^ 

ajft-c* i (omtimmztertzv—***? vi stn 
m-tz>o H2^*^APM«ia«>?&ai*-ei4ft*p*tt£Ji 

^i4, m 2 (a) ir^-r «t 9 -v—^*? ^M6 o# 

ffl 8dSfBtbix, ^2#ff 2 4 36^<^^igjg 4 ^)BB 
PSfCSrBBv^xv^o tit, ^VixVEtT^^iPTKtbP E 
a ^feattBUfc^*P*i4, J.>i»E**b»*B*Bl^ 
6/^/N^ii£g4, ft37kK2 SrIoTftS*AP E b 
^^^>^>E(^S£Ai-5 0 »*P*o«*^»fJEa*T 
1 («ili»BS:8 0«) ^^^^xh, #*l 8&m< t 
t t(-/M^^iSK4<DBBPffl&»2#fls2 4T^C 
5o ^>^>E^)»ai*fflPEa^68lcliJLfc»*P* 
f4, «r*P*Kl^6 7^-^R, ^7kft§2£iaoT 
ft3*APE b^b^>^>-EI^SKAi-5o 
[0 0 3 4 ] rol8ttJKtt-CJ4*a-tr>*5(4/<>r>''«^ 
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X*)—**9y b 1 6^IE^Iw^ir()LT#^l 8£P^< 
Br3tfi«Tl t:iiltt)#($:i 8 ^BB^i^ # 1^4, 

B#r^ a s rt-efta^^jftK^wsaftCB a t *mz-tz 

t ttctei*— ^r** 2/ M 6 36Stt»-C*>5 4:»IBrLT« 
[0 0 15] [^2CO^ffi^S^>lft^] IU4joJ:t>*ll]5 

(7), (b) I4U— *£*9y Y&m#ytf&<Ob%<Dh<o%:Tji 
ITV^ 0 £fc N H6tt*2<Oj|||S»tt^*5itS?&ai* 

VH5^*5l^T, SI 1 *fcttH 2 <k|^— SBft, 1^— {FCt* 

y b 1 5 S:«5A/-«frai*tt 1 tf>#£P*ttJP E a fiij<t 5 

^ R#J(^ ~ ocOTk^ir >^ 5 , 6SrKi-tTV^o - 
Jlb*at>f5, 6(4, *l^*J6®l6T-aML^:3a 
Siia«(^S*iwJ: <9 ^e^^ 5 5f£*t 

ail £ tt*jx-t # ix(S l la, lid tUoTgi 

tLTffll^Wc zka-tr>U-5J4, ^Vv^E^iPzk 
Bp E a «»&SttU Lfc»»*OJMCSr*lH-*-S fctf>Tfc 
7k^ir>-i^6(4^— ^e^^ y h 1 5^)#l$ 1 8^ 
M< r tizX Y>s -9—**fy b 1 5£iiigLT#i|J* 

T, * h 1 5(D#ft 1 Btm< ts 7k^ir> 

t5, 6 Ltft3*OKi(i%^ 0 C^5 0 

[0 0 1 6] 7k?&ir>U-5 f 6 #tfcttl Lfc#flc 1 8 <£>H 

sp*oa*^Bf^a«T] bit, 8# 



St 2x x ^ > ^ > E ^ M $ n -5 v 5 3- — 9 R fflU ( ^ 1 4 SK *x <c v N 

7ka-fe>-^5^^mi-5/&*P7Koaan4iii6<o^ 

X\ m6<Di?7 7B(DfomiX^£?lZ±.%-j)mi£>X 
[0 0 17] #a]*ftPE a*»6Stffli-5»ai*<Z>a* 

BI6 0^7^AOftj»IVT*^"r«t 51^ #f£l8CO(H# 

CtZf£Z> 0 •yr—*7s9y b 1 5<Dmmc£ t)#(*l 8 
j&SBB^ftt^i:, 7K^.-tr^1^5, 6 j&sfcU-f- 5 

tHCl:/i5:<h^i<, rtttrj: OMfftfBi 1 i4-?— 

fc^Tt, SB l*3«tt>^2^HJ£^i:|5]^ BffS«B.ft 
Tl *3j;VBfS«FiBA S, fF»iBJC«BAT»(4^*fW 

[0018] M 5 «C*-i-APft!HWffl^»*P*J-*3V^r 
f4, ^iPTKSS 2 (7)-9-— ^e^^ yM6i8 t>7^— 9 
RMtftt&TkAn E bfflll^*ffiir>iJ-5, 6 6ix 

ririci»9. ±IET*IttKL^:H40fflPWJ»S!^aJ* 
<t P^Of^ffl^ 6tL5 0 — **9 y b 1 6<D 

*»»ixS(D-e, *a-fe>-9-5*s*tni"S?&a*offl«i4 

ft*l-±#U 7Ka-fe>i^6^ffli-S^*P7K^a«i4 
t7^- ^R^biSa^^TK^^^v^^E^f^i^ix 

[0 0 1 9] @7i4— o©*at>t5, 6<£r^£P^i^ 

H(w^>9. AP^J^co^Vv^V^aS^ffiOffii 
BB|-e*>5 0 BK-*5^T(a) (41^— ^e^^ y h^H** 
flg(Di#c^'b^, (b) (4*— *r*^ 3/ h* s BB#tt«oi: 
t©t©Sr*LTi^5. ^fc, m 8 (4H 7 (4*J6»«(- 
*5 (1- 5 fftSJ* o Jftft t «a«FlB t ^> P^^ % n^ir ^77 
T% «EWi(4fta*©a*T % «(*(4aiB«FRIST?fcS. 
H 8 (r^ot ^T(4 N *a-fe >f- 5 Tir^tfcJ Lfc^*^aS 



Page: 7 $#[^¥^0-220639 



^77BT^LTi^„ /«c*3, g]7(:::io^-C[!4, HI 5 

p*as<Dia«i-7ka"fe>^5S:H:it, #£P7k2S 2 <oif— * 

y h 1 6 «t 9 t>?££P7kAP E b«(c*a-fe>* 6 Sr 
Rtt-O**. if- **** h 1 6 1 8*SBJtfctt 

H6tZ*5V^r«4, 3? 2 ##2 4#/<>f /**SK4<Z>MlP» 

fc^£P7K^^<-r^^^iiK4^P 5 ^iP7KSS2 SriioT?££P 
*APEb(:«At^c 

[0 0 2 0] if— * y h l 6 <D#fc l 8 ri*Rfl Dfctft 

@f£i&flm ^Ttrl4, *2&-tr>if 5 <h 7Kig.ir >if 6^> 

7<D&$Ll^m) o If—**** h 1 6 0##1 8 3&*B) 
# x /^>^iiK4^IMP«as*2##2 4(aoTgfl 

HftShS* (I2l8 0^7 7(0ftj»ll#fi8) , 7kr^.ir> 
if 6 (D^{4#fls: 1 8^bh< £ £ v^—* Riffle 

ea<o»*p**s»a*K 2 «: sett 5 r t \z. x 5 Attica. 

5, 6^^m-r^m^(DU&ri , T2 COMT2 -T 

1 *T*»«SixfcBf3ta«*AT*-ciII< r irirft 
[0 0 2 1] if— 3/ h 1 6^8fc»LT#ttl 8^ 

a«tt. WE^fSiaacTi «r«x.-ajr©*mA s^si§ 

Bf^B#PflA S(7>SiS^{-*5^T7Ka*tr>if 5, 6 #l$fcH 

14, if-**** hi 6*s4kl»Lfci»WrLT«*p^a 
1 2{£«-J§-«rffi*U iESc^l::-^-*** 3/ h l 6 COtjc 
P»Sr»6^5o **5, H*<4Lfc^tfs »9*o»ft* 
0f3£^*Ti £TFlwJfcofcJ:#l4* Tki&ir^if 5 irzkig. 
ir ^if 6 ^^ttS-t 5»*P*^»*ttf5lS— ft LTttftJg 
(ftS 1 t^Wi) lw«»i-5(4-rT*>536S, if-* 
h 1 %(Otm\^ £ 8*SHD*^t*l4, 
tK co (O ffl I ^ f 4H^ ± C tz S i "C £> £ e fit o 



B#tz*5^T^£0*coi@. i e^^ifeL^^i:#(4, if— * 
*»«-C*LfcJ:5*^*a-fe>*«:K^ fH»« l l 

a t *>m izmm as^^-^ «tsb« * *t 

[0 0 2 2] [Iff 3 (OmWBimi EB 9 J4**WO» 3 O 
h^HJ#tt«8oi#<Dt>o, (b) {4-tf-^e^^yh 

$6&#i&yk<OU&TX+&>Z> 0 ft*5, Bl9i-*3t^TEI 1 * 
fc«4H2 iPl— »ffi f W— (B*tlil4Bl— 0«F»«r«-U, 
fat^(ifi&t5o r«>|llfcJBliir*5^Tf4, ^ 

3*Kl^)if— =6-^^ ^ h 1 5 J:«9 t^iPTkWPE afiO 

l (Bi#i) CB^tSr ir<OT?#SJE*-fe>if8 
»ir>1f 5 tSrKttTV^So x^^>E0jfeit ^ tic 

[0 0 2 3] il0^^77(I^l^^Ift 
Egi2Z»-CB*ixfc«««4, »a**>7 p JB»l*lwfcl't5 

^TPl — P2 ) tft5wtSr^LT^5 0 i: r ^5 

t% if— ^ h 1 scD#f$:i str^^^m^t 

«T(^*3J-t*1f— 3/ h 1 5 0iS«^flE*PO*/h 
tr iot, if~^e^^ y h i 5^jE#|r^»LT^5*> 

[0 0 2 4 ] pij^f4, 8/j^<r&«<J: 9 tK^ft 

«T*fc5£ST (@10#K l-*5^T. 
h 1 5cO#{$ 1 8^i£^^ia^Tl^a^l4, ^(Oj±Jl 
(4JiP5Pi 7i»^e>TPHP2 <7>«Hrt{z<citixtf*e>ft^ 0 

if— y h 1 SCOiMliZj: 8^88^*1^ 



m 
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1 S:ttx.S*»&^ RlKPffil 1 — =E-** * h 1 5a*ife 

*i±, fltrfaa«Tic*5it5a*p«iTiEP2 infi< 

D-CBE^P<o«HSr^7^-^i: LTT6B«EU*i< 
[0 0 2 5] 01 l (iJilS^^3 0O3li£Bfi8^APSil^i 

7KiS.iT 5 ^e* * y h l 6 coiaSi^Kit. 
•^^^ rv h l 6 0jfi<»-CfcoT^*P7KK2<D9 v^— * 
R«KEE*ir>if8*KttT^So ZcoM^m^^^ 

xiym9commrmtmmzi^mL. mi oic^-fx? 

[0 0 2 6] [ff4 4)%tt«$fla **HO*4W 

*I414^#, »2 0HJ£?gJgS:^U^I2 4(75ttiPft!j^ 

7k^ir>^6i^ft^T^a*^^&^aii-§gEi$ir> 

KttfcfcOT-fcSo #£Pzk&l, 2cO^£fl^aiP E a \m 
*ftlift3*AaE bWOt-*^^ y hl5, 1 6 (D 
SflSCiJ*. H4 33<tWH5-C*Ufc»*i:RI«^, Tkifi 
ir>-^5£l£tt6 0 :<^)SMitli, *Hr>i>-5;^ 

bftaisixfc^a*^?^*^, i 8 &m < 1% j£<du 

m («itf8 0« K«Lfci:t^, »8*Ki, 2lc 

5, 1 6<0&|*<oW*K«:!£WrL«fc 5 tOtfcS, 
-t" **P**s«rEBf)£©iaft«waiLfci:#tc % mi 
H5^itir>^^^7k^SEit<0^{i:Sr^ffi Lfci^t 

<i:£{4, ffiWAi l (Hi*5J:U c ia2#BB) I4*~ 
^ y h 1 5, 16 (D#fc 1 8 tf»IS^T^&l\ oJD, 
U— s/ M5, 1 t»WfLT* 
jffl^Skl 2lw«-?rSrttl*1-5o 

[0027] rostiWK«-ew\ ai^^^iaett 

t?&ai*OnEj«*^:ttSM:i:OBBff,^e l 8<oB8 

<0«i£*;t<4«t4S:^5 * *fc<iB8«ffc LTEflMfB 
l-IB«aF*T*3< r. <hli«t f9, if—-*** > h ] 5, l 



[0028] cm 5 oxitsiR] & 5 (ommwrniz. * 

h 1 5cO#{$:i 8<DflS#fcaSMfctULJ:5 t 

i-5t>oT'fc5 0 n i 2 *5<tuqa i 3ti ^<om s <onm. 

?kK 1 (D-fr—^r^P y V 1 5 £9 fc^Sflzkfcti P E a <S!]lC 
*a-fe>*5Sr»lfC^5i:i:tJw % 5 #81 

fflUfcf&*P*oa*36S3fSaft (ffilx.«8 0«) Kfco 
fci:#iz#f$:i 8*s|H^fcr <tS:. 8i&» l 9 ©TRC 

9^»#LT»ftbiX-Cl^a (Hi 2 (a) # 

HB) c ^ 1 3ii, if— ^e;*^ ^ M 5(7)7 a 
1 7t^S:Lfc^7>5ry Mli&^tttfS t><0£ LTt)J: 

v\ #*i 8ds«rE3f«a*l-iSCTBf**M#-*-* 
r.(OH#*l-JiS tt«iWB l 9 tfTffrtZk t h 
iw, iass^^r^^i 3^a&ai 9^TS^^obLT^j 
»»n (Bi#ffl) i:on (£fcfiOFF) m^-^m 

(HIl 2(b) #BB) 0 ^j^gCi itt, 7kfiir>* 

^S)5^»SL, i^^yf 13^5)ON (^fc(tO 
FF) ff*^a*$ix-C^4v^i:#^fi, 
hi 5 3&Sjfc|»L,fci:»»i-5. **3, ^S5 1 9Sr^£±i 
LT3r^c7){f-^ (^Jx.(fON, OFFfl^-) 

ir>^TfcoTt«tv\ Sfcs #* 1 8©BBIBS:*m-r 

»1 9i^pge>-r. 1 8*«l^»ffiO»»Sr«ai-S 
<t?iatt)i:i\ H 1 2T-fiUiP«J»MOfft 

[0 0 2 9] El 1 3t^tifi?i?lTi4, HI 1 2 

©iSft^jxf I3i:ftit, t-^#yH5 (l 
6 ) CO h > n y K 2 1 cOitS t V U—J* 17k <DK 
CEtiT-M^S^Tt^o BH-*5V^Tff#l 4 
a*4BE««^-l 4*»6>tHA*ixfc*fflfll**rl»HP»l l 

(Bi#S) ^i3HS-r5fll*j», 15^-20(4. b°^h> 
n y K2 1 h K"Cfc 

So w^>H-C*ttia**:*l»LTV^536S % #(fi8 (El 
2#RS) ^itKt 0 ^ h>n y K2 1 (47 U—^s 1 7 {r^ 
ItSixfcf+l&^a-^fcatfiai 7 a (El 2#SB) [z X 

So ^ai*t01JK 0±#(w «t «9 h:°^ h > d > K 2 1 tfW 
S-TS t , 1 8 tfSilMBtfjh 17a (O^^iCfit IT 

»LTffbnrm< (mi 2(b) #bbj o -o^t, « 

iai 7 a jftsjf LSS^e>nS(OT\ #ffci 8or^#m-(cJi: 
«LTtf*il 7 a ^6^g?^^if»Di-So BESSIE 1 

4 /^ibfi, r cof^-^ ii comiw i ^ it ffll L it ^ * s <o^*Uf 
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(mat) ?Mtit)£tiz><Dx% Mffl&i i (iei#bs) 

[0 0 3 0} *«W©»a4Ulft?B«S:IRWLT#fc 
l 6J47 s^;*®. ^<d — xaf±BBto*v^4 Lfcj&s, 

[0 0 3 1 ] 

a^mm<D^>^>(D^n^(Dwtmmx\ (a) i4U— * 

* h^»#tti©t#OB«H, (b) He*—*** 
[12] **W©!BiojitS»*(DlftWia«w^9 % A 
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